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(57) The system of the present invention includes 
an information providing medium for providing video 
•mage data or still image data, to which a print control 
descriptor is added, as to the printout of the static 
image, a printer for printing out the static image based 
on the video image data or still image data obtained 
from the information providing medium, and a static 
image print control device for detecting a print permis- 
sion flag for the static image from the print control 
descriptor added to the video image data or still image 
data, and controlling the printer to print out the static 



image based on the print permission flag thereof The 
printer is permitted to print out the static image only 
when the print permission flag is written into the print 

! i T r0 >A,K eSCript0r by the Visual ima 9 e information pro- 
vider. When non-permission for printing the static image 
is written into the print control descriptor, the printout by 
the i printer is inhibited. With this arrangement, the copy- 
right of the visual image information provider for the 
static ,mage extracted from the video image data or still 
image data can be protected. 
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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 5 

[0001] The present invention relates to: a static 
image printout system preferable for use in a static 
image data service in which an arbitrary static image is 
extracted from video image information and still image io 
information in digital broadcasting media and video 
image information and still or static image information in 
digital recording media such as magneto-optical discs is 
printed out, a method for printing out a static image, and 
an information providing medium. 15 
[0002] Specifically, the static image printout system 
includes a static image print controlling device which 
detects print permitting information for a static image 
beforehand from a print control descriptor added to 
video image information or static image information. 20 
Based on the print permitting information for the static 
image, the print controlling device controls the printing 
of the static image. Printing is permitted only in the case 
where the visual information provider writes the print 
permitting information for the static image into the print 25 
control descriptor. In this manner, the copyright of the 
visual information provider who provides the static 
image extracted from the video information or static 
image information can be protected. 

30 

2. Description of the Related Art 



[0006] In a conventional contents distribution sys- 
tem, there is a demand for a static image data service 
capable of providing printed items such as various gift 
tickets (i.e. coupons), admission tickets for various kinds 
of entertainment, travel tickets (airline tickets), and cop- 
ied pictures (including pictures of characters) to visual 
information users through tele-shops and internet 
shops. 

[0007] In a method for satisfying this demand, it is 
considered to control printing by use of a copy control 
descriptor such as that used in the CGMS. The copy 
control descriptor, however, is not intended to printout 
the above-described printed items as static images, and 
therefore, it is difficult to accurately control the number 
of times that the static images are printed. When such a 
service as described above is offered, controlling print- 
ing of images is important. Otherwise, a problem arises 
that the images are copied freely and the copyright of 
the visual image information provider is seriously 
infringed. 

[0008] The present invention has been made to 
solve the problems of the prior art, and the objective 
thereof is to provide a static image printout system 
capable of protecting the copyright of the visual image 
information provider who provides static images 
extracted from video image information or static image 
information in a static image data service, a method for 
printing out the static image, and an information provid- 
ing medium. 

SUMMARY OF THE INVENTION 



[0003] In recent years, in accordance with the 
advancement in digital broadcasting media and digital 
recording media, there is expanding use of contents dis- 35 
tribution system in which video image information 
obtained by compressing various visual images and 
three-dimensional images in Moving Picture Experts 
Group Phase system and static image information 
obtained by compressing various visual images and ao 
three-dimensional imaged in Joint Photographic 
Experts Group system are sold in tele-shops or internet- 
shops. 

[0004] In this contents distribution system, a copy 
control descriptor is added to the video image informa- 45 
tion and static image information, in order to protect the 
copyright of the visual information provider. Based on 
the copy control descriptor, the copying of the video 
image information or static image information is 
restricted. 50 
[0005] In the Copy Generation Management Sys- 
tem (CGMS) for example, when "one copy permitted" is 
written into the copy control descriptor, it is permitted to 
make one copy of the video image information or static 
image information received by a digital broadcasting 55 
receiving device to the visual image recording and 
reproducing device only once. Making two or more cop- 
ies is not permitted. 



[0009] According to an aspect of the present inven- 
tion, a static image printout system includes: an infor- 
mation providing medium for supplying video 
information or static image information to which a print 
control descriptor as information for distinguishing 
whether or not printing of a static image is permitted or 
not is added; a printer for printing the static image 
extracted from the video image information or the static 
image information provided by the information providing 
medium; and a static image print control device for 
detecting the print permitting information for the static 
image from the print control descriptor added to the 
video image information or the static image information, 
and for conducting printout control over the printer 
based on the print permitting information for the static 
image. 

[0010] In the static image printout system according 
to the present invention, when video image information 
or static image information to which print control 
descriptor is added is provided from the information pro- 
viding medium, in the static image print control device, 
the extractor extracts, for example, the static image of 
an arbitrary image scene from the video image informa- 
tion or arbitrary static image from the static image infor- 
mation in accordance with the preference of the user. 
On the other hand, the print permission for the static 
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image is detected from the print control descriptor 
added to the video image information or static image 
information by the detector 

[0011] The static image extracted from the video 
image information or the static image extracted from the 5 
static image information by the extractor is printed out 
by the printer under printout control by the static image 
print control device based on the print permitting infor- 
mation for the static image detected by the detector. 
[0012] In only the case where the video information io 
provider writes the print permitting . information for the 
static image into the print control descriptor, the static 
image print control device permits the printer to printout 
the static image. In the case where the video informa- 
tion provider writes the print non-permission information is 
for the static image into the print control descriptor, the 
static image print control device inhibits the printer to 
printout the static image. In this manner, the copyright of 
the visual image information provider for the static 
image extracted from the video image information or 20 
static image information is protected. 
[0013] According to another aspect of the present 
invention, a method for printing out a static image 
according to the present invention includes: adding a 
print control descriptor as information for distinguishing 25 
whether or not printing of a static image is permitted or 
not to a video image information or static image infor- 
mation by a visual image information provider, and pro- 
viding the video image information or the static image 
information to a visual image information user: detect- 30 
ing print permitting information for the static image from 
the print control descriptor added to the video image 
information or the static image information, and at the 
same time, extracting a static image of an arbitrary vis- 
ual image scene from the video image information or an 35 
arbitrary static image from the static image information; 
and when the print permitting information for the static 
image is detected, printing out the static image 
extracted from the visual image information or the static 
image extracted from the static image information. 40 
[0014] In the static image printout method accord- 
ing to the present invention, the printout is permitted to 
the visual image information user in only the case where 
the print permitting information for the static image is 
written into the print control descriptor by the visual 45 
image information provider. In the case where the print 
non-permitting information for the static image is written 
into the print control descriptor, the visual image infor- 
mation user is not permitted to printout the static image. 
In this manner, the copyright of the visual image infor- so 
mation provider for the static image extracted from the 
video image information or static image information can 
be protected. 

[0015] An information providing medium according 
to the present invention records video image informa- ss 
tion or static image information to which a print control 
descriptor as information for distinguishing whether or 
not printing of a static image is permitted or not is 



added. 

[0016] According to still another aspect of the 
present invention, by use of an information providing 
medium, the copyright of the visual image information 
provider for the static image extracted from the video 
image information or static image information can be 
protected 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0017] 

FIG. 1 is a block diagram showing an exemplary 
structure of a static image printout system 100 
according to an embodiment of the present inven- 
tion; 

FIG. 2 is a flow chart illustrating an exemplary 
processing by a static image printout method 
according to an embodiment of the present inven- 
tion; 

FIG. 3 is a block diagram showing an exemplary 
structure of a static image printout system 101 
according to the first embodiment of the present 
invention; 

FIG. 4 is an image diagram showing an exemplary 

data structure of MPEG2-TS; 

FIG. 5 is an image diagram showing an exemplary 

structure of the print control descriptor; 

FIG. 6 is a block diagram showing an exemplary 

structure of the static image printout system 

according to the second embodiment of the present 

invention; 

FIG. 7 is an image diagram showing an exemplary 
structure of the static image high speed transmis- 
sion data; 

FIG. 8 is a block diagram showing an exemplary 
structure of the static image printout system 1 03 
according to the third embodiment of the present 
invention; 

FIG. 9 is an image diagram showing an exemplary 
structure of the digital copy control descriptor; and 
FIG. 10 is a block diagram showing an exemplary 
structure of the static image printout system 1 03 at 
the time when a static image is output. 

DETAILED DESCRIPTION OF THE INVENTION 

[0018] Hereinafter, the static image printout sys- 
tem, the static image printout method, and the informa- 
tion providing medium according to embodiments of the 
present invention will be described referring to draw- 
ings. 

(1) Embodiment 

[0019] Fig. 1 is a block diagram showing an exem- 
plary structure of a static image printout system 100 
according to an embodiment of the present invention. 
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[0020] In this embodiment, the system includes a 
static image print control device which detects print per- 
mitting information for a static image from the print con- 
trol descriptor added to the video image information or 
static image information beforehand. Based on the 
detected print permitting information for the static 
image, the static image print control device controls 
printout. The printer is permitted to printout only in the 
case where the video image information provider writes 
print permitting information for the static image into the 
print control descriptor. In this manner, the copyright of 
the video image information provider for the static 
image, which is extracted from the video image informa- 
tion or the still or static image information, is protected. 
[0021] In the static image printout system 100 of 
Fig. 1 , a static image 1 0 extracted from the video image 
information or the still or static image information is 
printed out under specific conditions. Therefore, it is 
essential for the static image printout system 100 to 
have an information providing medium 1 for providing 
video image information or still or static image informa- 
tion. Examples of the information providing medium 1 
include CD-ROMs, digital broadcasting media where 
video image information or the static image information 
is transmitted to the visual image information user, and 
a digital recording media where video image information 
or static image information are recorded into magneto- 
optic discs beforehand. 

[0022] A print control descriptor is added to the 
video image information or the static image information 
by the visual image information provider beforehand. 
The print control descriptor includes information for dis- 
tinguishing whether or not the printing of the static 
image 10 is permitted. In this embodiment, a print per- 
mission flag (PPF) is defined as the print permitting 
information. When "1 " is written into the print permission 
flag, a "permission to print the static image" is indicated. 
When "0" is written into the print permission flag, a "non- 
permission to print the static image" is indicated. 
[0023] The print control descriptor is written into a 
header of a general purpose image format for video 
image information or static image information. In this 
embodiment, the print permission flag of the static 
image 10 is written into the print control descriptor, and 
the print permission number (PPN) N of the static image 
10 is written into the print control descriptor. In the case 
where the print permission flag is "1 " and the print per- 
mission number N is larger than "0" (N>0), "0" is rewrit- 
ten into the print permission flag when the print 
permission number N becomes "0" by the visual image 
information user. The print permission flag is rewritten 
by a static image print control device 2. 
[0024] A static image print control device 2 is cou- 
pled to the information providing medium 1, and a 
printer 3 is connected to the static image print control 
device 2. In this embodiment, the static image print con- 
trol device 2 includes an extractor 4 for extracting a 
static image. The extractor 4 is operated in such a man- 



ner that a static image 1 0 of an arbitrary visual image 
scene is extracted from the video image information or 
an arbitrary static image 10 is extracted from the still or 
static image information in accordance with the prefer- 

5 ence of the visual image information user. The static 
image print control device 2 further includes at least a 
detector 5 for detecting a print permitting information. 
The detector detects a print permission flag of the static 
image 1 0 from the print control descriptor added to the 

70 video image information or the static image information. 
[0025] A controller 6 is coupled to the detector 5. 
The detector 5 is controlled by the controller 6 in such a 
manner that the static image 10 extracted from the 
video image information by the extractor 4 described 

15 above, or the static image 10 extracted from the static 
image information, is printed out by the printer 3 based 
on the print permission flag of the static image 10 
detected by the detector 5. The printer 3 prints out the 
static image 1 0 extracted from the video image informa- 

20 tion or the static image information provided by the infor- 
mation providing medium 1. When the print permission 
number N is written into the print control descriptor, the 
static image print controlling device 2 manages the print 
permission number N in such a manner that the print 

25 permission number N is decreased every time the static 
image 1 0 is printed. 

[0026] As described above, in the static image 
printout system 100, when the print permission flag of 
"1 " or "0" of the static image 1 0 is detected by the static 
30 image print control device 2 from the print control 
descriptor, the printout of the printer 3 can be controlled 
based on the print permission flag of the static image 
10. 

[0027] Next, an exemplary processing performed 

35 by the static image printout system 1 00 for printing out a 
static image according to an exemplary embodiment of 
the present invention will be described. Fig. 2 is a flow 
chart illustrating such exemplary processing. 
[0028] In this embodiment, it is assumed that the 

40 print permission number N is defined as 10 (N-10) by 
the visual image information provider, and the print per- 
mission flag of the static image 10 has been added to 
the print control descriptor beforehand. It is also 
assumed that the video image information or static 

45 image information to which the print control descriptor, 
including the print permission number N written therein, 
is provided to the visual image information user, and 
that the print permission number N is decreased every 
time the static image 1 0 is printed. As an example of the 

so information providing medium 1, a digital broadcasting 
media is employed. 

[0029] Based on the above assumptions, a print 
control descriptor is added in step A1 in the flowchart of 
Fig. 2. Video image information is provided from the vis- 
55 ual image information provider to the visual image infor- 
mation user through the digital broadcasting network. 
The video image information is sent after being multi- 
plexed into MPEG data rows. Alternatively, the video 
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image information obtained from a digital recording - 
media may be provided. It is also possible that, instead 
of the video image information, the information provid- 
ing medium 1 which treats the static image information 
itself may be provided. 5 
[0030] At step A2, the visual image information user 
extracts an arbitrary static image 10 from the video 
image information. The visual image information user 
selects a scene and defines it as the static image 1 0 as 
seeing an unillustrated display. The selected scene is io 
designated to the static image print control device 2 by 
use of a user interface. 

[0031] In step A3, at the visual image information 
user side, the print permission flag PPF and the print 
permission number PNN of the static image 10 is 15 
detected from the print control descriptor which is 
added to the video image information in the static image 
print control device 2. The detection is conducted by the 
following exemplary procedure. The visual image infor- 
mation and the print control descriptor from the MPEG 20 
data obtained through the digital broadcasting are mul- 
tiplexed and separated. Then, the print control descrip- 
tor is decoded to find out the print permission flag, 
which in this exemplary embodiment is "1 ," and the print 
permission number N, which in this exemplary embodi- 25 
ment is "10," of the static image 10. The print permis- 
sion flag of "1" and the print permission number N of 
"10" are temporarily recorded in a resistor for exclusive 
use. 

[0032] In step A4, the controller 6 determines 30 
whether or not printing of the static image is permitted 
by comparing the decoded print permission flag with 
reference data (i.e., an expected value) given to the 
controller 6 beforehand to determine whether they 
match. When the print permission flag of "1 N is detected, 35 
the printout of the static image 1 0 by the printer 3 is per- 
mitted, and the procedure proceeds to step A5. If the 
print permission flag had been "O," printing of the static 
image 10 would have been inhibited. 

[0033] In this embodiment, when the print permis- 40 
sion flag of "1 " is detected in step A4, a print permission 
signal SO is output from the static image print control 
device 2 to the printer 3. The printer 3 is operated to 
print out the static image 10 of the extracted scene 
which is designated beforehand (step A2). 45 
[0034] In step A6, it is determined whether or nor 
the number of printouts, which in this exemplary embod- 
iment is one, have been subtracted from the print per- 
mitting number N in the static image print control device 
2. This determination is made by comparing the print 50 
permission number N, in this case "1 0", with the total of 
the remaining number, in this case "9" plus the number 
of printouts, in this case "1". Since the total remaining 
number "9" plus the number of printouts "1" matches the 
print permission number "10," the number of printouts 55 
have been subtracted from the print permitting number 
N. 

[0035] If the total remaining number of printouts had 



been "IO" instead of "9," then the print permitting 
number "10" would be less than the total remaining 
number of printouts "10" plus the number of printouts 
"1 ." Then in step A6, it is determined that the number of 
printouts, which in this exemplary embodiment is "V 
had not been subtracted from the print permitting 
number N of "10" and the procedure proceeds to step 
A7 where "1" is subtracted from the print permission 
number N. Afterthat, the procedure proceeds to step A8 
where it is determined whether the print control for the 
static image 1 0 is finished. This determination is made 
according to the instruction from the visual image infor- 
mation user. In this embodiment, if the entire print per- 
mission number N of "1 0" will be used, the procedure is 
returned to step A2 to use the remaining print permis- 
sion number N of "9" and the visual image information 
user designates the next scene to be extracted to the 
static image print control device 2. 
[0036] In the case where the static image print con- 
trol device is designed so that all 1 0 of the extracted 
scenes are designated in step A2 beforehand, the pro- 
cedure jumps to step A5 where the printer 3 can contin- 
uously print out the static images 10. In this way the 
predetermined number of printouts specified by a user 
can be continuously printed out. In this embodiment, "0" 
is rewritten into the print permission flag at the time 
when the print permission time N becomes "0". There- 
fore, if no print permission flag is detected at the time 
when the print permission number N becomes "0" and 
in step A4, for example, if the print permission flag of "0" 
is written, the printout of the static image 10 is inhibited. 
In this case, the procedure proceeds to step A9 where a 
processing other than the printout of the static image is 
conducted and the procedure is finished. The static 
image information D OUT for the selected scene for 
which print permission numbers of "10" or more is des- 
ignated in step A2 is only displayed on the monitor. 
[0037] As described above, in the static image 
printout system 100 which employs the static image 
printout method according to the exemplary embodi- 
ment of the present invention, the print permission sig- 
nal SO is output from the static image print control 
device 2 to the printer 3 in step A5 in the flowchart of 
Fig. 2 only when the visual image information provider 
writes the print permission flag of "1" into the print con- 
trol descriptor. With this arrangement, the visual image 
information user can obtain the static image 10 of the 
selected scene which was designated beforehand. 
[0038] Therefore, when the visual image informa- 
tion provider writes the print permission flag "0" into the 
print control descriptor, the printout of the static image is 
inhibited even though the extracted scene is designated 
in step A2 by the visual image information user. In this 
manner, the copyright of the visual image information 
provider for the video image information or static image 
information D OUT can be protected. In addition, since 
the print permission number N is decreased by 1 every 
time the static image 1 0 is printed, the static image 1 0 is 
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never printed out beyond the print permission number 
N. 

(2) First embodiment 

[0039] Fig. 3 is a block diagram showing an exem- 
plary static image printout system 101 according to the 
first embodiment of the present invention. 
[0040] In this embodiment, the function of the static 
image print control device 2 is incorporated into a set 
box 21 such as a digital television receiver shown in Fig. 
3, and a printer 1 9 is coupled to the set box 21 . The print 
permission flag of "1" for the static image is detected 
from the print control descriptor added to the video 
image information in MPEG compression system (here- 
inafter, referred to as MPEG video image information). 
Based on the print permission flag of "V for the static 
image, the printout is conducted. The printer 19 is per- 
mitted to print out the static image only in the case 
where the print permission flag of "1" for the static 
image is written into the print control descriptor by the 
visual image information provider. In this manner, the 
copyright of the visual image information provider for the 
MPEG video image information can be protected. 
[0041] The static image printout system 101 of Fig. 
3 is preferable for use in a static image data service, and 
is used for printing out the static image 10 extracted 
from the MPEG video image information, such as vari- 
ous movies, under specific conditions. The static image 
printout system 101 includes the set box 21 such as a 
digital television receiver. An antenna 11 is mounted to 
the set box 21 to receive a satellite radio wave at a fre- 
quency of 12GHz such as the MPEG video image infor- 
mation compressed into MPEG data rows. 
[0042] In the antenna 1 1 , the received MPEG video 
image information is frequency-converted into an inter- 
mediate frequency signal (IF signal) of 1GHz band 
through a converter (not shown) with a low noise. The IF 
signal is amplified into 50 to 60dB and then is input into 
a multiplex separator (MUX) 12 where the MPEG com- 
pressed data rows (i.e. MPEG video image information) 
of a desired channel which has been multiplexed into a 
plurality of channels beforehand is multiplexed and sep- 
arated. The multiplex separator 12 has a front end (not 
shown) and a transport unit (not shown.) In the front 
end, a carrier is selected from a plurality of carriers 
which are contained in the IF signal and are subjected 
to quadri-phase shift keying (QPSK) modulation. The 
selected carrier is subjected to quadrature demodula- 
tion. As a result, a transport stream after the QPSK 
demodulation is output from the front end to the trans- 
port unit. In the transport unit,, a desired channel is 
selected and separated from the channels multiplexed 
in the stream, and the selected channel is descrambled. 
[0043] A CPU 1 6 as an example of a detector 5 and 
a controller 6 are connected to the multiplex separator 
12. In the CPU 16, the print permission flag for the static 
image 10 if detected from the print control descriptor 



added to the MPEG video image information is stored. 
In this embodiment, the CPU (central processing unit) 
includes a RAM (a memory readable and writable at any 
time)1 6A., a print permission flag (RP.F) and a print per- 
5 mission number (RRN) N are written into the RAM 1 6A. 
When the print permission flag of w 1" is written, "permis- 
sion to print out the static image" is shown. When the 
print permission flag of "0" is written, "non-permission to 
print out the static image" is shown. In the case where 
70 the print permission flag is "1" and the print permission 
time N is larger than 0, the print permission flag is 
rewritten into "0" at the visual image information user 
side when the print permission time N becomes "0". 
[0044] An MPEG decoder 13 is connected, to the 
75 multiplex separator 12. In the MPEG decoder 13, the 
MPEG compressed data after multiplex separation is 
decoded and expanded to decode the MPEG, video 
image information and voice information. A capture cir- 
cuit 14 containing a memory as an example of an 
20 extractor 4 is connected to the MPEG decoder 13. The 
MPEG decoder 13 is controlled in such a manner that a 
static image 10 of an arbitrary visual scene is extracted 
from the MPEG video image information. The static 
image 1 0 is extracted arbitrarily through the user's inter- 
ns face 1 7 connected to the CPU 1 6, and the capture cir- 
cuit 1 4 is controlled to capture the static image 1 0 based 
on the operation information designated in accordance 
with the preference of the visual image information 
user., A monitor 15 is connected to the capture circuit 
30 14. The monitor 15 displays the static image extracted 
from the MPEG video image information. 
[0045] A print buffer 18 is connected to the CPU 16 
and a printer 1 9 is connected to the print buffer 1 8. The 
printer 19 includes an image-forming device of electro- 
ns photographic type or ink-jet type. The printer 19 can 
print gift tickets (i.e. coupons) and other various tickets 
sold in on-line shops with high definition as well as char- 
acters displayed on the screen with high quality. The 
printer 1 9 is controlled to print out the static image 1 0 
40 extracted from the MPEG video image information by 
the capture circuit 14 based on the print permission flag 
of "1 " detected by the CPU 1 6. As a result, the printer 1 9 
prints out the static image 10 extracted in accordance 
with the preference of the visual image information user 
45 from the MPEG video image information obtained by 
receiving the digital satellite radio wave. The CPU 16 
manages the print permission number N of the static 
image 1 0 such that when the print permission number N 
is written into the print control descriptor, the print per- 
50 mission number N is decreased every time the static 
image 10 is printed. By managing the number of times 
the static image 1 0 is printed, it is possible to provide a 
service with more additional value. 
[0046] Fig. 4 is an image diagram showing an 
55 exemplary data structure of MPEG2-TS into which a 
print control descriptor is written according to each 
embodiment of the present invention. Fig. 5 is a diagram 
showing an exemplary data structure of the print control 
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descriptor. 

[0047] In this embodiment, the print control descrip- 
tor is written into a header of a general purpose image 
format such as MPEG-TS for transmitting the MPEG 
video image information. In the data structure of MPEG- 
TS of Fig. 4, a data area of 188 bytes is allocated to one 
transport packet 30, in order to transmit a plurality of 
encoded data of the MPEG video image information. 
The transport packet 30 has a hierarchical structure, 
and a data area with 10 pieces of information is allo- 
cated to its lower hierarchy. Specifically, into the data 
area, the following 1 0 pieces of information are written: 
a synchronous byte 31 with 8 bits; an error indication 32 
with 1 bit; a unit start indication 33 with 1 bit; a transport 
packet priority 34 with one bit; a packet identifying infor- 
mation (PID)35 with 13 bits; scramble control 36 with 2 
bits; an adaptation control 37 with 2 bits; a cyclic coun- 
ter 38 with 4 bits; an adaptation field 39; and a pay load 
310. 

[0048] To the lower hierarchy of the adaptation field 
39, a data area with 7 pieces of information is allocated. 
Specifically, into the data area, the following 7 pieces of 
information are written: an adaptation field length 91 
with 8 bits; a discontinuity indication 92 with 1 bit; a ran- 
dom access indication 93 with 1 bit; a stream priority 
indication 94 with 1 bit; 5 flags 95; an optional field 96; a 
conditional field 97; and a stuffing byte 98 with 8 bits. 
[0049] To the lower hierarchy of the optional field 
96, a data area with 5 pieces of information is allocated. 
Specifically, in the data area, the following 5 pieces of 
information are written: a program clock reference 
(PCR) 61 with 42+6 bits, an original PCR 62 with 42+6 
bits; a splice count down 63 with 8 bits; a transport pri- 
vate data length and data 64; and an adaptation field 
expansion 65. 

[0050] When the transport packet 30 with 1 88 bytes 
is transmitted, it is divided into four asynchronous trans- 
fer mode (ATM) packets (cells) to form 4 bit streams with 
47 bytes respectively. To the front area of each bit 
stream, a writing area with 4 byte is added for writing 
header information as shown in Fig. 5. Into the writing 
area, header information consisting of a program clock 
reference (PCR), a presentation time stamp (PTS) for 
reproduction output, and a decoding time stamp (DTS) 
for decoding are written as header information gener- 
ated by multiplexing the MPEG-TS. The header infor- 
mation is written in such a manner that its data rows are 
continued in a correct arrangement. 
[0051] Into the header with 4 bytes shown in Fig. 5, 
a print control descriptor is written. To the print control 
descriptor, 8 bits are allocated as a description tag data, 
and its bit identifier is "uimsbf". The data length of the 
description tag is shown by 8 bits, and its bit identifier is 
"uimsbf". In this embodiment, 1 bit is allocated to the 
print permission flag (P.P.F), and its bit identifier is 
"bslbf". When "1 " is written into the print permission flag, 
"permission to print the static image" is shown. When 
"0" is written into the print permission flag, "non-permis- 



sion to print the static image" is shown. In addition, 7 
bits are allocated to the print permission number (PPN), 
and its bit identifier is "bslbf". 

[0052] Next, an exemplary processing performed 
5 by the static image printout system 1 01 according to the 
first embodiment will be described. In the description, 
the flowchart of Fig. 2 and the assumptions previously 
described are employed. In the static image printout 
system 101, in step A1 in the flowchart of Fig. 2, the 
io video image information including the print control 
descriptor is provided from the video image information 
provider side to the video image information user side 
through the digital satellite broadcasting network. The 
video image information is sent to the video image infor- 
ms mation user after being multiplexed into MPEG com- 
pressed data rows. The digital satellite radio wave for 
the MPEG compressed data rows is received by the 
antenna 1 1 of Fig. 3, and is captured by the set box 21 . 
In the set box 21, the MPEG compressed data rows 
20 (MPEG video image information) of a desired channel 
among a plurality *of channels which are multiplexed 
beforehand are multiplexed and separated by the multi- 
plex separator 12. In this manner, the MPEG video 
image information to which the print control descriptor is 
25 added is multiplexed and separated from the MPEG 
data rows. 

[0053] After that, the visual image information user 
extracts an arbitrary static image 10 from the video 
image information in step A2. The visual image informa- 

30 tion user selects a scene and defines it as the static 
image 10, and then designates the selected scene to 
the CPU 1 6 by use of a user's interface 1 7. In this man- 
ner, the static image extracted from the MPEG video 
image information can be displayed on the monitor 15. 

35 [0054] Then, at the visual image information user 
side, the print control descriptor added to the MPEG 
video image information is decoded by the CPU 16 in 
step A3 to detect the print permission flag and the print 
permission number N of the static image 10. The print 

40 permission flag of "1" and the print permission number 
N of "10" are temporarily stored in the RAM 16A within 
the CPU 16. 

[0055] After that, in step A4, CPU 16 determines 
whether or not the print permission flag of "1" is 

45 detected. This determination is made by comparing the 
print permission flag after decoding with the reference 
data (expected data) provided to the CPU 16 before- 
hand to see whether or not they coincide with each 
other. Therefore, when the print permission flag of "1" is 

so detected, the printer 19 is permitted to print out the 
static image 1 0, and the procedure proceeds to step A5. 
[0056] In this embodiment, since the print permis- 
sion flag of "1 " is detected in step A4, the procedure pro- 
ceeds to step A5 where the print permission signal SO 

55 and the static image information D OUT are multiplexed 
(combined together) and output from the CPU 16 to the 
printer 19 through the print buffer 18. Therefore, the 
printer 19 is operated to print out the static image 10 of 
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the scene extracted by the visual image information 
user. After that, in step A6, the CPU 16 determines 
whether or not "1" has been subtracted from the print 
permission number N. This determination is conducted 
by comparing the print permission number N with the 5 
remaining number plus the print number to see whether 
they coincide with each other. 

[0057] When the print number, which in this exem- 
plary embodiment is "1 ," has not been subtracted from 
the print permission number N of a 10°, the procedure 10 
proceeds to step A7 where "1" is subtracted from the 
print permission number N. Then, the procedure pro- 
ceeds to step A8 where it is determined whether or not 
the print control for the static image 10 should be fin- 
ished. This determination is made according to the 75 
instruction from the visual image information user. In 
this embodiment, if all the print permission number N of 
"10" will be used, the procedure is returned to step A2 
to use the remaining print permission number N of "9" 
and the visual image information user designates the 20 
next scene to be extracted to CPU 1 6. 
[0058] In the case where the CPU 1 6 is designated 
so that all of 10 of the extracted scenes are printed in 
step A2 beforehand, the procedure jumps to step A5 
where the printer 19 can be operated to continuously 25 
print out the static images 10. In this embodiment, "0" is 
rewritten into the print permission flag at the time when 
the print permission time N becomes "0". Therefore, if 
no print permission flag is detected at the time when the 
print permission number N becomes "0" in step A4, for 30 
example, if the print permission flag of "0" is written, the 
printout of the static image 10 is inhibited. In this case, 
the procedure proceeds to step A9 where a processing 
other than the printout of the static image is conducted 
and the procedure is finished. The static image inform a- 35 
tion D OUT for the extracted scene for which print per- 
mission number of "1 0" or more ts designated in step A2 
is only displayed on the monitor 15. 
[0059] As described above, in the static image 
printout system 101 according to the first embodiment 40 
of the present invention, when the print permission flag 
of "1" or "0" added to the MPEG video image informa- 
tion is detected by the CPU 16, the printer 19 is permit- 
ted or is not permitted to print out the static image based 
on the print permission flag. The print permission signal 45 
SO is output from the CPU 1 6 to the printer 1 9 in step A5 
only in the case where the visual image information pro- 
vider side writes the print permission flag of M 1 " into the 
print control descriptor. With this arrangement, the vis- 
ual image information user side can obtain the static so 
image 1 0 of the extracted scene which he or she desig- 
nated beforehand (the image extracted from the MPEG 
video image information) as a printed matter printed on 
a specified paper. 

[0060] Examples of the printed matter on which the 55 
static image is printed include various gift tickets (i.e. 
coupons), admission tickets for various kinds of enter- 
tainment, travel tickets (airline tickets), and copied pic- 



tures (including pictures of characters). The static 
image printout system 101 is applicable to the contents 
distribution media where these printed matters are sold 
in tele-shops or internet-shops. In the case where the 
print permission flag of "0" is written into the print control 
descriptor by the visual image provider side, the printout 
of the static image is inhibited even though the selected 
scene is designated by the visual image information 
user side. In this manner, the copyright of the visual 
image information provider for the MPEG video image 
information can be protected. In addition, since the print 
permission number N is subtracted by 1 every time the 
static image 10 is printed, the static image is never 
printed out beyond the print permission number N. 

(3) Second embodiment 

[0061] Rg. 6 is a block diagram showing an exem- 
plary structure of the static image printout system 102 
according to the second embodiment of the present 
invention. 

[0062] In this embodiment, the set box 22 includes 
a data restructuring device for restructuring the static 
image information in a specified image format to which 
a print control descriptor is added. The set box 22 and a 
printer 29 have an interface for sending and receiving 
the restructured static image information to which the 
print control descriptor is added. 

[0063] The static image printout system 102 of Fig. 
6 includes the set box 22. The set box 22 includes an 
antenna 11, a multiplex separator (MUX) 12, an MPEG 
decoder 13, a capture circuit 14, a monitor 15, a CPU 
1 6, a user interface 1 7, and a digital bus controller 23. In 
the set box 22, the print control data output from the 
CPU 16 is multiplexed to be restructured into data in a 
specified image format. 

[0064] The print control data is static image infor- 
mation in a specified image format to which a print con- 
trol descriptor is added. A print permission flag and a 
print control number are written in the print control 
descriptor. An exemplary data structure after restructur- 
ing will be described referring to Fig. 7. Referring again 
to Fig. 6, the digital bus controller 23 has an interface 
function, and the static image information to which a 
print control descriptor is added after restructuring, is 
sent through a communication device designed in 
accordance with a specified transmission protocol. As 
the communication device, a high speed digital bus 24 
designed in conformance with the communication pro- 
tocol of IEEE 1394 (hereinafter, simply referred to as a 
communication cable) is used. The constituent ele- 
ments denoted by identical reference numerals and 
names to those of the first embodiment have the same 
functions, and the description thereof will be omitted. 
[0065] A printer 29 with a bus controlling function is 
connected via the communication cable 24 to the set 
box 22. The printer 29 manages the print control data 
sent from the set box 22 and includes a digital bus con- 
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troiler 25 with the same function as the digital bus con- 
troller 23, a printing buffer 18 circuit, a CPU 26 for print 
control, and a RAM 26A. 

[0066] For example, when a print control data con- 
sisting of the static image information with a specific 
image format to which the print control descriptor is 
added is received by the digital bus controller 25, the 
print control data is multiplexed and separated into the 
print control descriptor and the static image information. 
The static image information after the multiplex separa- 
tion is temporarily stored in the printing buffer 18. The 
print control descriptor is output to the CPU 26 for print 
control. 

[0067] In the CPU 26, the print permission flag for 
the static image 10 is detected from the print control 
descriptor added to the static image information. In this 
embodiment, a RAM 26A is connected to the CPU 26. 
The print permission flag (PPF) and the print permis- 
sion number (PPN) are written into the RAM 26A, When 
"1" is written into the print permission flag, "permission 
in print out the static image" is shown. When "0" is writ- 
ten into the print permission flag, "non-permission to 
print our the static image" is shown. In the case where 
the print permission flag is "1 " and the print permission 
number N is larger than "0" (N>0), "0" is rewritten into 
the print permission flag when the print permission 
number N becomes "0". 

[0068] Next, an exemplary structure of the static 
image high speed transmission data according to an 
embodiment of the present invention will be described, 
Fig. 7 is an exemplary image diagram illustrating a 
structure of the static image high speed transmission 
data according to an embodiment. 
[0069] In this embodiment, an interface for sending 
and receiving the static image information to which a 
print control descriptor is added after data restructuring 
(hereinafter, referred to as a static image high speed 
transmission data) is provided to the set box 22 and the 
printer 29 of Fig. 6 respectively. These interfaces are 
connected to each other by a communication cable 24 
designed in conformance with the communication pro- 
tocol of IEEE 1394. 

[0070] The static image high speed transmission 
data after the restructuring, designed in conformance 
with the communication protocol of IEEE 1394, has a 
data structure shown in Fig. 7. Fig. 7 is a diagram show- 
ing a part of the Isochronous transfer packer used for 
the aforesaid isochronous transfer. A header is 
assigned to this packet, which occupies 32 x 2 bits from 
front and includes synchronizing pattern sy, packet code 
tcode, channel, tag, data length, error correction code 
CRC, and the print permission flag and print permission 
number N. To the subsequent 32 bits are assigned 
count value of successive packets DBC when data of a 
fixed size are divided to be assigned to each packet, 
Reserve RSV, Marker SPH indicating whether there is a 
source packet header or not, Divisional number of 
source packet FN, Data block size DBS, Identification 



code of its own SID and so on. The further subsequent 
bits are assigned to Recording area SYT such as a time 
stamp, Sampling frequency FDF of transmitted data, 
Transmission format FMT and so on. The still further 

5 subsequent area is assigned to the transmitted data, 
which is the actual image information for the static 
image, made of source data with 32 bits as a unit, and 
their error correction code CRC is added to its end. 
[0071] Additionally, in the present example, one bit 

to at a specific position in the area of Sampling frequency 
FDF made of eight bits (one bit at a position surrounded 
by a broken line in Fig. 7) is used for adding a flag FC 
indicating that the transmission rate of the signal is 
being controlled. If this flag is "1 " signal, it indicates that 

is a mode in which the transmission rate is controlled is 
entered. If the flag FC is "0" signal, it indicates that a 
mode in which the transmission rate is not controlled is 
entered. 

[0072] Next, an exemplary processing performed 
20 by the static image printout system 1 02 according to the 
second embodiment will be described. In this embodi- 
ment, it is essential that digital bus controllers 23 and 25 
with an interface are provided to set box 22 and printer 
29 respectively, and these interfaces are connected to 
25 each other by a communication cable 24 designed in 
conformance with IEEE 1394. 

[0073] For example, in the set box 22, as in the case 
of the first Embodiment, the MPEG video image infor- 
mation is received by an antenna 11, and is processed 

30 by a multiplex separator 12 and an MPEG decoder 13 
and the like. Then, further processing is conducted 
through a capture circuit 14, a CPU 16 and a users 1 
interface 17 to extract a scene from the MPEG video 
image information in accordance with the preference of 

35 the visual image information user. The extracted scene 
is displayed on a monitor 15. 

[0074] The print control data containing the print 
permission signal SO output from the CPU 16 is multi- 
plexed by the digital bus controller 23, and is restruc- 

40 tured into the data in a specified image format shown in 
Fig. 7. The static image high speed transmission data 
after restructuring is output from the digital bus control- 
ler 23 and is captured by the printer 29 through the com- 
munication cable 24. 

45 [0075] Upon receipt by a digital bus controller 25 in 
the printer 29, the static image high speed transmission 
data is multiplexed and separated into the print control 
descriptor and the static image information. The static 
image information after the multiplex separation is tem- 

so porarily stored into a print buffer 1 8. The print control 
descriptor is output to CPU 26 for print control. 
[0076] In the CPU 26, the print permission flag for 
the static image 10 is detected from the print control 
descriptor added to the static image information, and 

55 the print permission signal SO is detected. In this 
embodiment, the print permission flag (PPF) and the 
print permission number (PPN) N are written into a 
RAM 26A connected to the CPU 26. When the print per- 
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mission flag of "1" is detected, the printer 29 is permit- 
ted to print out the static image 10. Then, the print 
permission signal SO and the static image information 
are output from the CPU 26 to the printer 29 through the 
print buffer 18. 5 
[0077] The printer 29 is operated to print out the 
static image 10 of the scene extracted by the visual 
image information user. After that, the CPU 26 deter- 
mines whether or not "1" is subtracted from the print 
permission number N. This determination is made by io 
comparing the print permission number N with the 
remaining number plus the print number to determine 
whether they coincide with each other. The print permis- 
sion flag and the print permission number N may be 
managed by the CPU 16 in the set box 22 simultane- is 
ously. 

[0078] When "1" has not been subtracted from the 
print permission number N, which in the exemplary 
embodiment is "10", "1" is subtracted from the print per- 
mission number N. After that, the CPU 1 6 in the set box 20 
22 determines whether or not the print control for the 
static image 1 0 is finished. This determination is made 
according to the instruction to the CPU 16 from the vis- 
ual image information user. If all the print permission 
number N of "1 0" will be used, the visual image informa- 25 
tion user designates the next scene to be extracted to 
the CPU 16 in order to use the remaining print permis- 
sion number N of "9*. 

[0079] In the case where the CPU 1 6 is designated 
so that all 1 0 of the extracted scenes are printed before- 30 
hand, the CPU 16 sends the static image high speed 
transmission data after restructuring to the printer 29 to 
instruct it to continuously print out 10 static images 10 
for the extracted scenes. In this embodiment, "0" is 
rewritten into the print permission flag at the time when 35 
the print permission number N becomes "0". Therefore, 
when the print permission flag of "0" is written, the print- 
out of the static image 1 0 is inhibited. 
[0080] As described above, in the static image 
printout system according to the second embodiment, 40 
the digital bus controllers 23 and 25 with an interface 
are provided to the set box 22 and the printer 29 respec- 
tively, and these interfaces are connected to each other 
by the communication cable 24 designed in conform- 
ance with IEEE 1394. 45 
[0081] Therefore, when the print permission flag of 
"1" or M 0" for the static image 10 is detected from the 
print control descriptor added to the static image infor- 
mation by the CPU 26 after restructuring, the printer 29 
is permitted or is not permitted to print out the static so 
image 10 based on the print permission flag for the 
static image 10. That is, the CPU 26 outputs the print 
permission signal SO to the printer buffer 18 only in the 
case where the visual image information provider side 
writes the print permission flag of "1" into the print con- ss 
trol descriptor. With this arrangement, the visual image 
information user side can obtain the static image 10 of 
the extracted scene which the user designated before- 



hand. 

[0082] Therefore, when the visual image informa- 
tion provider side writes the print permission flag of "0" 
into the print control descriptors the printout of the static 
image is inhibited even though the extracted scene is 
designated in the set box 22 by the visual image infor- 
mation user side. In this manner, the copyright of the 
visual image information provider for the video image 
information or static image information is protected. In 
addition, since the print permission number N is sub- 
tracted by 1 every time the static image 1 0 is printed, 
the static image is never printed out beyond the print 
permission number N. 

(Third embodiment) 

[0083] Fig. 8 is a block diagram showing an exem- 
plary structure of the static image printout system 103 
according to a third embodiment of the present inven- 
tion. 

[0084] In this embodiment, the static image printout 
system 103 is intended for use in the following two 
cases. In one case (first case), as shown in Fig. 8, a 
static image recording and reproducing device 40 is 
connected to a set box 22. The static image information 
for the scene selected and designated by the visual 
image information user in accordance with the user's 
preference beforehand, and the print control descriptor 
added thereto are recorded in a recording medium 41. 
Then, the static image is printed out by a printer 29. In 
the other case (second case), the video image informa- 
tion or the static image information received by the set 
box 22 is entirely recorded in the record media 41 . At a 
later time, the video image information or the static 
image information is displayed on a monitor 15 in the set 
box 22, and the visual image information user selects 
and designates a particular scene. Then, the static 
image of the selected and designated scene is printed 
out by the printer 29. 

[0085] In this embodiment, a copy control descrip- 
tor is added to the video image information or the static 
image information together with the print control 
descriptor. The copy control descriptor is information for 
permission or non-permission to copy the visual image 
or static image 1 0. 

(1 ) First case 

[0086] The static image printout system of Fig. 8 
includes the set box 22 of the same type as that used in 
the second embodiment, the static image recording and 
reproducing device 40 is connected to the set box 22 as 
an example of the visual image recording and reproduc- 
ing device. The set box 22 includes a digital bus control- 
ler 42 with the same function as that of the digital bus 
controller 23 with an interface used in the second 
embodiment 

[0087] The set box 22 is connected to the static 
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image recording and reproducing device 40 via a high 
speed digital bus (communication cable) 44 in conform- 
ance with a communication protocol of IEEE 1394. In 
the first case, the copy control descriptor is added to the 
visual image information or the static image information, 
and the copy permission number M is managed in such 
a manner that the copy permission number M is sub- 
tracted every time the visual image information or static 
image information is copied once. At this time, the infor- 
mation is controlled by the CPU 1 6 in the set box 22 and 
the static image recording and reproducing device 40 in 
order to prevent unauthorized copy and printing. 
[0088] In the first case, CGMS of "1 0" for indicating 
the copy permission number M of "1 " (i.e. permission for 
copy once), the print permission flag (PPF), and the 
print permission number (PPN) are output from the 
CPU 1 6 to the digital bus controller 23 in the set box 22. 
The capture circuit 14 in the set box 22 outputs static 
image information D OUT for the scene extracted and 
designated by the visual image information user before- 
hand in accordance with the user's preference. The 
static image information D OUT is restructured into data 
rows satisfying a specified transmission protocol, and 
the resultant static image high speed transmission data 
after restructuring is transmitted to the static image 
recording and reproducing device 40. 
[0089] The static image recording and reproducing 
device 40 includes a recording media 41 as an example 
of an information providing medium, and the recording 
media 41 includes a CPU 43 for record control. The 
static image recording and reproducing device 40 
records the static image high speed transmission data 
sent from the set box 22. As the recording media 41 , an 
magneto-optic disc is used. 

[0090] When the static image high speed transmis- 
sion data consisting of the static image information in a 
specified image format to which the print control 
descriptor and the copy control descriptor are added is 
received by the digital bus controller 42, the static image 
high speed transmission data is multiplexed and sepa- 
rated into the print control descriptor and copy control 
descriptor, and the static image information. The static 
image information after multiplex separation (picture 
data) is recorded into the recording media 41 . The print 
control descriptor and the copy control descriptor are 
output to the CPU 43 for record control. 
[0091] The CPU 43 detects the print permission 
flag for the static image 10 from the print control 
descriptor added to the static image information, and 
also detect, "permission for copy once" from the copy 
control descriptor. In the first case, since the recording 
media 41 is connected to the CPU 43 via the digital bus 
controller 42, the copy permission number M, the print 
permission flag (PPF) and the print permission number 
(PPN) N are written into the record media 41 before or 
after the static image information is recorded. Since 
CGMS of "1 0", meaning the copy permission number of 
"1" ("permission for copy once"), is originally written in 



the record media 41, CGMS of "11", meaning "non-per- 
mission for copy", is rewritten into the record media 41. 
[0092] In the first case, various kinds of information 
are recorded into the static image recording and repro- 
5 ducing device 40, and after that, the static image is 
printed out by the printer 29. In accordance with the 
assumption employed in the second embodiment, the 
print permission flag of "1" is written into the header of 
the static image information to show "permission to print 
io out the static image". In the case where the print per- 
mission flag is "1° and the print permission number N is 
larger than "0", the print permission number N, which in 
this exemplary embodiment is "10," is written into the 
header of the static image information. 
75 [0093] The printer 29 of the same type as that used 
in the second embodiment is connected in the form of 
daisy chain via the communication cable 24 to the dig- 
ital bus controller 42 in the static image recording and 
reproducing device 40. The print control descriptor is 
20 added to the static image, and the visual image record- 
ing and reproducing device 40 decreases the print per- 
mission number N by one each time the static image 10 
is printed out by the printer 29. The operation of the 
printer 29 is the same as that of the second embodi- 
es ment, and its description is omitted. At the same time, 
the static image information to which the copy control 
descriptor and print control descriptor are added is 
restructured. 



[0094] The static image printout system 1 03 of Fig. 
8 includes a video image recording and reproducing 
device (not shown) as an example of the visual image 
recording and reproducing device. The video image 
recording and reproducing device also includes a digital 
bus controller having the same function as the digital 
bus controller 23 with an interface function disclosed in 
the second embodiment. 

[0095] The video image recording and reproducing 
device is connected to the set box 22 via the high speed 
digital bus (communication cable) in conformance with a 
communication protocol of IEEE 1394. In the second 
case, the copy control descriptor is added to the video 
image information, and the copy permission number M 
is decreased by one each time the static image 10 
extracted from the video image information is copied. At 
this time, the information is controlled by the CPU 16 in 
the set box 22 and the video image recording and repro- 
ducing device in order to prevent unauthorized copy and 
printing. 

[0096] In the second case, CGMS of "00* for indi- 
cating the copy permission number M of "oo" (unlimited 
copying), the print permission flag (PPF) and the print 
permission number (PPN) are output from the CPU 16 
to the digital bus controller 23. From the capture circuit 
14, the video image information or static image informa- 
tion D OUT is output without undergoing the capturing 
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processing. 

[0097] These kinds of information are restructured 
into data rows satisfying a specified transmission proto- 
col by the CPU 1 6 and the digital bus controller 23. The 
resultant video image high speed transmission data or 5 
static image high speed transmission data after restruc- 
turing is recorded in the video image recording and 
reproducing device. This processing is conducted tak- 
ing into consideration the case where the video image 
information or static image information is read from the io 
recording media 41 at a later time and displayed on the 
monitor 15 to enable the visual image information user 
to select and designate a scene from the display on the 
monitor 1 5, printer 29 prints out the selected and desig- 
nated scene. is 
[0098] Fig. 9 is a diagram showing an exemplary 
data structure of a digital copy control descriptor (copy 
control descriptor). In this embodiment, the copy control 
descriptor is written into the header of a general pur- 
pose image format such as MPEG-TS for transmitting 20 
video image information or static image information. 
[0099] In this embodiment, a copy control descrip- 
tor is written into the header with 4 bytes. In addition, 8 
bits are allocated to a description tag data, and its bit 
identifier is "uimsbf". The data length of the description 25 
tag is shown by 8 bits, and its bit identifier is "uimsbf". In 
addition, 2 bits to several tens of bits are allocated to the 
digital recording control data, and its bit identifier is 
"uimsbf". 

[0100] For example, permission to copy freely is 30 
indicated by the digital recording control data of "00." 
Non-permission for copying is indicated by the digital 
recording control data of "11." Permission for copying 
once is indicated by the digital recording control data of 
"10." The digital recording control data of "01" is a 35 
reserve. One bit is allocated to the maximum bit rate 
flag of the copy control descriptor, and its bit identifier is 
"uimsbf". One bit is allocated to the component control 
flag, and its bit identifier is "uimsbf." 

[0101] To the copy control type of the copy control 40 
descriptor, 2 bits are allocated and its bit identifier is 
"uimsbf." In addition to these kinds of information, an 
additional sentence (an "if" clause) of 2 bits is written 
and its identifier is "bslbf." The copy control descriptor 
having these kinds of information is written into the 45 
header of bit streams of four ATM packets (i.e., cell) with 
47 bytes obtained by dividing the transport packet 30 
with 1 88 bytes into four packets. 
[0102] Next, an exemplary processing for printing 
out the static image performed by the static image print- so 
out system 103 in the first case and second case 
according to the third embodiment will be described. 
Fig. 10 is a diagram showing an exemplary structure of 
the static image printout system 1 03 at the time of print- 
ing out the static image according to the third embodi- 55 
ment. 

[0103] In this embodiment, the static image printout 
system 103 is intended for use in the following two 



cases. In one case (the first case), the static image 
information for the scene selected and designated by 
the visual image information user in accordance with 
the user's preference, and the print control descriptor 
thereof, are read from a recording media 41 and are 
reproduced. Then, the static image is printed out by a 
printer 29. In the other case (the second case), the vis- 
ual information or static image information is read from 
the recording media 41 and is reproduced. The video 
image information or static image information is then 
displayed on a monitor 15 in a set box 22 to enable the 
visual image information user to select and designate a 
scene by viewing monitor 15. Then, the static image of 
the selected scene is printed out by the printer 29. 
[0104] It is essential that, as shown in Fig. 10, the 
set box 22, printer 29 and static image recording and 
reproducing device 40 have digital bus controllers 23, 
25, 42 with an interface respectively, and these inter- 
faces are connected to each other by communication 
cables 24, 44 designed in conformance with IEEE 1394 
in the form of a daisy chain. In the second case, a video 
image recording and reproducing device is used instead 
of the static image recording and reproducing device 
40. 

(1) First case 

[0105] In the static image printout system 103 of 
Fig. 10, the static image recording and reproducing 
device 40 serves as a static image printout control 
device. For example, the recording media 41 is incorpo- 
rated into the static image recording and reproducing 
device 40, and the static image information is repro- 
duced from the recording media 41. As a result of this 
reproduction, the static image information for the scene 
selected and designated by the visual image informa- 
tion user and the print control descriptor thereof, are 
restructured into data satisfying a specified transmis- 
sion protocol in the static image recording and repro- 
ducing device 40. The resultant static image high speed 
transmission data after restructuring is transmitted to 
the printer 29. 

[01 06] In the printer 29, as is the case of the second 
embodiment, the static image high speed transmission 
data after the restructuring is received by a digital bus 
controller 25, and is multiplexed and separated into the 
print control descriptor and the static image information. 
The static image information after the multiplex separa- 
tion is temporarily stored in a print buffer 18. The print 
control descriptor is output to a CPU 26 for print control. 
[0107] The CPU 26 detects the print permission 
flag for the static image 10 from the print control 
descriptor added to the static image information, and 
detects the signal permission signal SO. In this embodi- 
ment, the print permission flag (PPF) and the print per- 
mission number (PPN) N are written into a RAM 26A 
connected to the CPU 26. When the print permission 
flag is detected, the printer 29 is permitted to print out 
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the static image 10. In this case, for example, the print 
permission signal SO and the static image information 
are read from the print buffer 18, and then are input into 
printer 29. 

[01 08] As a result, the printer 29 prints out the static 5 
image 10 of the scene selected by the visual image 
information user. In the CPU 26, "1" is subtracted from 
the print permission number N, and the result of this 
subtraction is sent to the static image recording and 
reproducing device 41 through a bilateral communica- io 
tion by communication cables 24, 44. In synchronization 
with this, the print permission number N on the record- 
ing media 41 is updated. 

[0109] The communication such as that described 
above makes it possible to correctly manage the print 15 
number so that total possible print number for the static 
image never exceeds the print permission number, even 
in the case where the printer is exchanged for another 
printer. In the case where the print permission flag is "1 n 
and the print permission number N is larger than "0", "0" 20 
is rewritten into the print permission flag by the CPU 26 
at the time when the print permission number N 
becomes "0" in the printer 29. 

[0110] Next, it is determined whether or not the print 
control for the static image 1 0 is finished by the CPU 1 6 25 
in the set box 22. This determination is made according 
to the instruction for "finishing the print control for the 
static image 1 0" from the visual image information user 
to the CPU 16. 

30 

(2) Second case 

[0111] In the static image printout system 103 of 
Fig. 10a, a video image recording and reproducing 
device is used instead of the static image recording and 35 
reproducing device 40. The video image recording and 
reproducing device serves as a static image print con- 
trol device. However, there is no need to use the video 
image recording and reproducing device if the static 
image recording and reproducing device 40 has a func- 40 
tion of recording and reproducing a video image. In the 
second case, for example, the video image information 
is recorded in a recording media 41 beforehand, and the 
recording media 41 is incorporated into the video image 
recording and reproducing device. The video image 45 
information recorded beforehand and the print control 
descriptor thereof are restructured into a data satisfying 
a specified transmission protocol in the video image 
recording and reproducing device. The resultant high 
speed video image data after restructuring is transmit- so 
ted to the set box 22, and the video image information 
thereof is displayed on a monitor 1 5 in a set box 22. 
[0112] Therefore, when the visual image informa- 
tion user designates the scene selected in accordance 
with his or her preference to the CPU 16 by use of a 55 
user interface 1 7, the CPU 1 6 outputs the print control 
data containing the print permission signal SO to a dig- 
ital bus controller 23 where the print control data is mul- 



tiplexed and is restructured into a data in a specified 
image format shown in Fig. 7. The resultant static image 
high speed transmission data after restructuring is sent 
from the digital bus controller 23 of Fig. 9 to the printer 
29 via a communication cable 24 designed in conform- 
ance with IEEE 1394. 

[0113] As is conducted in the first case, the static 
image high speed transmission data after restructuring 
is received by the digital bus controller 25 in the printer 
29, and is multiplexed and separated into the print con- 
trol descriptor arid the static image information in the 
digital bus controller 25. The static image information 
after multiplex separation is temporarily stored in a print 
buffer 18. The print control descriptor is output to the 
CPU 26 for print control. 

[0114] In the CPU 26, as is in the first case, the print 
permission flag for the static image 1 0 is detected from 
the print control descriptor added to the static image 
information, and the print permission signal SO is 
detected. In this embodiment, the print permission flag 
(PPF) and the print permission number (PPN) N are 
written into a RAM 26A connected to the CPU 26. 
[01 15] Then, it is determined whether the print per- 
mission flag is detected by the CPU 26. When the print 
permission flag is detected, the printer 29 is permitted to 
print out the static image 1 0. In this case, for example, 
the print permission signal SO and the static image infor- 
mation are read from the print buffer 1 8, and are input 
into the printer 29. 

[01 16] As a result, the printer 29 is operated to print 
out the static image 10 of the scene selected and desig- 
nated by the visual image information user. In the CPU 
26, "1 " is subjected from the print permission number N, 
and the result of this subtraction is sent to the video 
image recording and reproducing device through a bilat- 
eral communication by communication cables 24, 44. In 
synchronization with this, the print permission number 
N on the recording media 41 is updated. The communi- 
cation such as described above makes it possible to 
correctly manage the print number so that total possible 
print number never exceeds the print permission 
number as is conducted in the first case. 
[0117] As described above, in the static image 
printout system 103 according to the third embodiment, 
the printer 29, static image recording and reproducing 
device 40 or video image recording and reproducing 
device is connected to the set box 22 via the communi- 
cation cables 24, 44 designed in conformance with 
IEEE 1394 as shown in Fig. 8. The static image informa- 
tion for the scene selected and designated by the visual 
image information user, and the print control descriptor 
thereof are recorded in the recording media 41 before- 
hand. After that, if permitted, the static image is printed 
out by the printer 29. Alternatively, the video image 
information or static image information is entirely 
recorded in the recording media 41 temporarily. At the 
later time, the video image information or static image 
information is displayed on the monitor 15 in the set box 
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22 to enable the visual image information user to desig- 
nate a scene by viewing the monitor 15., The static 
image for the scene selected and designated by the vis- 
ual image information user is then printed out by the 
printer 29. 5 
[0118] In contrast, when the print permission flag of 
"0* is- written in the print control descriptor for the static 
image by the visual image information provider side, the 
printout is inhibited regardless of the printing time and 
period, even though the visual image information user w 
selects and designates a scene in the set box 22 and 
intends to print out the static image thereof in the above- 
described system. With this arrangement, the copyright 
of the visual image information provider for the static 
image extracted from the video image information or is 
static image information is preserved. In addition, since 
"1" is subtracted from the print permission number N 
every time the static image 10 is printed, the static 
image 1 0 is never printed out beyond the print permis- 
sion number N. 20 
[0119] In the first to third embodiments, the static 
image is extracted from the MPEG video image informa- 
tion. The present invention is also applicable to the 
static image data service where the static image is 
extracted from the still or static image information and is 25 
printed out, and to the case where the static image is 
extracted from JPEG static image information and is 
printed out. In the first to third embodiments, it is also 
possible to protect the copyright of the visual image 
information provider for the video image information or 30 
static image information by conducting copy control 
over the recording media 41 by CGMS or by recording 
the video image information or static image information 
to which the print control descriptor is added into the 
recording media 41 . 35 
[0120] As described above, the static image print- 
out system according to the present invention includes 
a static image printout control device for detecting the 
print permission information for the static image from 
the print control descriptor added to the video image 40 
information or static image information, and for control- 
ling the printout of the static image based on the print 
permission information therein. 

[0121] With this arrangement, the printer is permit- 
ted to print out the static image only when the the print as 
permission information for the static image is written in 
the print control descriptor by the visual image informa- 
tion provider. When non-permission for the static image 
is written in the print control descriptor, the printout of 
the static image by the printer is inhibited. In this man- so 
ner, the copyright of the visual image information pro- 
vider for the video image information or static image 
information can be protected. 

[0122] According to the method for printing out a 
static image of the present invention, when the print per- 55 
mission information is detected from the print control 
descriptor added to the video image information or 
static image information, the static image of an arbitrary 



26 

scene extracted from the video image information 
beforehand or an arbitrary static image extracted from 
the still or static image information are printed out. 
[0123] With this arrangement, it becomes possible 
to print out the static image at the visual image informa- 
tion user side only when the print permission is written 
into the print control descriptor by the visual image infor- 
mation provider side. When non-permission for printing 
out the static image is written in the print control 
descriptor by the visual image information user side, the 
printout of the static image is inhibited at the visual 
image information user side. In this manner, the copy- 
right of the video image information provider side for the 
visual image information or static image information can 
be protected. 

[01 24] In the information providing medium of the 
present invention, the video image information or static 
image information to which print control descriptor is 
added as information for distinguishing whether or nor 
the printout of the static image is permitted is recorded. 
With this arrangement, the copyright of the visual image 
information provider for the video image information or 
static image information can be protected. 
[01 25] The present invention is preferable for use in 
a static image data service in which an arbitrary static 
image extracted from video image information and static 
image information in digital broadcasting media, and 
from video image information and static image informa- 
tion in digital recording media such as magneto-optical 
discs is printed out. 

[0126] While the method and apparatus of the 
present invention have been described in terms of its 
presently preferred and alternate embodiments, those 
skilled in the art will recognize that the present invention 
may be practiced with modification and alteration within 
the spirit and scope of the appended claims. The speci- 
fications and drawings are, accordingly, to be regarded 
in an illustrative rather than a restrictive sense. 
[0127] Further, even though only certain embodi- 
ments have been described in detail, those having ordi- 
nary skill in the art will certainly understand that many 
modifications are possible without departing from the 
teachings thereof. All such modifications are intended to 
be encompassed within the following claims. 

Claims 

1 . A static image printout system comprising: 

a data providing medium for supplying video 
image data or still image data to which is added 
a print control descriptor for distinguishing 
whether or not printing of a static image 
extracted from the video image data or the 
static image data is permitted; 
a printer for printing the static image extracted 
from the video image data or the still image 
data provided by the data providing medium 
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and; 

a static image print control apparatus for 
detecting from said print control descriptor a 
print permitting information permitting printing 
of the static image and for conducting printout 
control over the printer according to the print 
permitting information. 

2. The static image printout system according to claim 

1 , wherein the static image print control apparatus 
comprises: 

a detector for detecting the print permitting 
information from the print control descriptor 
added to the video image data or the static 
image data; 

an extractor for extracting the static image from 
the video image data or the static image data; 
and 

a controller for controlling the printer in such a 
manner that the printer prints out the static 
image extracted from the extractor according to 
the print permitting information detected by the 
detector. 

3. The static image printout system according to claim 

2, wherein the extractor comprises a capture circuit. 

4. The static image printout system according to claim 
1 , wherein a print permission number is written into 
the print control descriptor when the print permitting 
information is written into the print control descrip- 
tor. 

5. The static image printout system according to claim 

4, wherein the print permission number is 
decreased when a static image is printed when the 
print permission number is written into the print 
control descriptor. 

6. The static image printout system according to claim 

5, wherein the print permitting information is rewrit- 
ten to prohibit printing when the print permission 
number is decreased to zero. 

7. The static image printout system according to claim 
4, wherein the print permission number corre- 
sponds to a maximum number of static image print- 
outs that are available, wherein the print permission 
number is decreased by each static image printout, 
and wherein an error signal is provided when the 
print permission number attempts to exceed the 
maximum number of static image printouts. 

8. The static image printout system according to claim 
1, wherein the video image data comprises MPEG 
data. 



9. The static image printout system according to claim 
1, further comprising a central processor having a 
memory, wherein the print permitting information 
arid the print permission number are stored in the 

5 memory. 

10. The static image printout system according to claim 
1 , wherein a copy control descriptor as information 
for distinguishing whether or not copying of the 

70 video image data or the still image data is permitted 
is added to the video image data or the static image 
data. 

11. The static image printout system according to claim 
is 1, wherein the static image print control apparatus 

comprises: 

a data restructuring apparatus for restructuring 
the video image data or the still image data to 
20 which the print control descriptor is added. 

12. The static image printout system according to claim 
1, further comprising: 

25 a set top box and wherein the static image print 

control apparatus is provided in the set top box. 

13. A static image printout system comprising; 

30 a data providing medium for supplying video 

image data or still image data to which a print 
control descriptor is added as information for 
distinguishing whether or not printing of a static 
image extracted from the video image data or 

35 the still image data is permitted; 

a data receiving apparatus for receiving the 
video image data or the still image data to 
which the print control descriptor is added and 
for restructuring the video image data or the 

40 still image data to output restructured video 

image data or restructured still image data to 
which information of the print control descriptor 
is added; and 

a printer for detecting from the information of 
45 the print control descriptor a print permitting 

information permitting printing of a static image 
extracted from the restructured video image 
data or the restructured static image data pro- 
vided by the data receiving apparatus and for 
so printing the static image according to the print 

permitting information. 

14. The static image printout system according to claim 
13, wherein at least the data receiving apparatus 

55 and the printer each comprise an interface respec- 
tively for sending and alternatively for receiving the 
restructured video image data or the restructured 
static image data to which the information of the 
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print control descriptor is added. 

15. The static image printout system according to claim 
14, wherein said interfaces include a specified 
transmission protocol to connect the interfaces to 
each other. 

16. A static image printout system comprising: 

a data providing medium for supplying video 
image data or still image data to which is added 
a print control descriptor as information for dis- 
tinguishing whether or not printing of a static 
image extracted from the video image data or 
the static image data is permitted; 
a data receiving apparatus for receiving the 
video image data or the still image data to 
which the print control descriptor is added and 
for restructuring the video image data or the 
still image data to output restructured video 
image data or restructured static image data to 
which is added the information of the print con- 
trol descriptor; 

a printer for printing a static image extracted 
from the restructured video image data or the 
restructured static image data; and 
a data recording or reproducing apparatus for 
detecting from the information of the print con- 
trol descriptor print permitting information per- 
mitting printing of a static image extracted from 
the restructured video image data or the 
restructured static image data provided by the 
data receiving apparatus and for conducting 
printout control over the printer according to the 
print permitting information. 

17. The static image printout system according to claim 
16, wherein at least the data receiving apparatus 
and the data recording or reproducing apparatus 
each comprises an interface respectively for send- 
ing and alternatively for receiving the restructured 
video image data or the restructured static image 
data to which the information of the print control 
descriptor is added. 

18. A static image printout system according to claim 
16, wherein a copy control descriptor is added to 
the video image data or static image data as infor- 
mation for distinguishing whether or not copying of 
the video image or the static image is permitted. 

19. The static image printout system according to claim 
1 8, wherein the copy control descriptor comprises a 
copy permission number permitting a predeter- 
mined number of copies of the video image data or 
the still image data. 

20. The static image printout system according to claim 



19, wherein the copy permission number is 
decreased when the video image data or the still 
image data is copied. 

5 21. The static image printout system according to claim 
17, wherein the printer is coupled to the data 
recording or reproducing apparatus, and the print 
permission number is decreased in the data record- 
ing or reproducing apparatus when the static image 

io is printed by the printer. 

22. The static image printout system according to claim 
21, wherein the print permitting information is 
rewritten to prohibit printing when the print permis- 

15 sion number is decreased to zero. 

23. The static image printout system according to claim 
21, wherein the print permission number corre- 
sponds to a maximum number of static image print- 

20 outs that are available, wherein the print permission 
number is decreased by each static image printout, 
and wherein an error signal is provided when the 
print permission number attempts to exceed the 
maximum number of static image printouts. 

25 

24. The static image printout system according to claim 
16, wherein the video image data comprises MPEG 
data. 

30 25. The static image printout system according to claim 
16, further comprising a central processor having a 
memory, wherein the print permitting information 
and the print permission number are stored in the 
memory. 

35 

26. The static image printout system according to claim 
16, wherein the print permission number is 
decreased in the printer when the static image is 
printed by the printer. 

40 

27. The static image printout system according to claim 
16, wherein the data recording or reproducing 
apparatus includes a media to store the video 
image data or the still image data provided from the 

45 data providing medium. 

28. The static image printout system according to claim 
16, wherein the data providing medium comprises 
one or more of a CD-ROM, digital broadcasting 

so media, a digital recording media, and one or more 
magneto-optical discs. 

29. The static image printout system according to claim 
24, further comprising: 

55 

a static image selecting apparatus for selecting 
a static image from the video image data or the 
still image data, wherein the data recording or 
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reproducing apparatus stores the selected 
static image in the media. 

30. The static image printout system according to claim 
17, wherein the data recording or reproducing 
apparatus stores ail the data of the video image 
data or the still image data provided from the data 
providing medium in the media. 

31 . A method for printing out a static image comprising 
the steps of: 

supplying video image data or still image data 
to which is added a print control descriptor as 
information for distinguishing whether or not 
printing of a static image extracted from the 
video image data or the still image data is per- 
mitted; 

detecting from said print control descriptor print 
permitting information permitting printing of the 
static image extracted from the video image 
data or the still image data; 
printing the static image extracted from the 
video image data or the still image data accord- 
ing to the print permitting information. 

32. The method for printing the static image according 
to claim 31, wherein a print permission number is 
also written into the print control descriptor when 
the print permitting information is written into the 
print control descriptor. 

33. The method for printing the static image according 
to claim 32, wherein the print permission number is 
decreased when the static image is printed. 

34. The method for printing the static image according 
to claim 33, wherein the print permission informa- 
tion is rewritten to prohibit printing when the print 
permission number is decreased to zero. 

35. The method for printing the static image according 
to claim 32, wherein the print permission number 
corresponds to a maximum number of static image 
printouts that are available, wherein the print per- 
mission number is decreased by each static image 
printout, and wherein an error signal is provided 
when the print permission number attempts to 
exceed the maximum number of static image print- 
outs. 

36. The method for printing the static image according 
to claim 31, wherein the video image data com- 
prises MPEG data. 

37. The method for printing the static image according 
to claim 31, wherein a copy control descriptor as 
information for distinguishing whether or not copy- 



ing of the video image data or the still image data is 
permitted is added to the video image data or the 
still image data. 

5 38. The method for printing the static image according 
to claim 31 , further comprising the step of restruc- 
turing the video image data or the still image data to 
which the print control descriptor is added. 

70 39. An information providing medium for recording 
video image data or still image data to which a print 
control descriptor as information for distinguishing 
whether or not printing of a static image extracted 
from the video image data or the still image data is 
15 permitted is added. 

40. The information providing medium according to 
claim 39, wherein a print permission number is writ- 
ten into the print control descriptor when print per- 

20 mitting information permitting printing of the static 
image is written into the print control descriptor. 

41. The information providing medium according to 
claim 39, wherein a copy control descriptor as infor- 
ms mation for distinguishing whether or not copying of 

the video image data or static image data is permit- 
ted is added to the video image data or the still 
image data. 



a data providing apparatus for providing video 
image data or still image data to which print 
control information is added; and 
a printer for detecting from the print control 
information a print permitting information per- 
mitting a static image extracted from the video 
image data or the still image data provided by 
the data providing apparatus to be printed and 
for printing the static image extracted from the 
video image data or the still image data accord- 
ing to the print permitting information. 

43. The static image printout system according to claim 
42, further comprising: 

a data providing medium for providing video 
image data or still image data to which is added 
a print control descriptor as information for dis- 
tinguishing whether or not printing of a static 
image extracted from the video image data or 
the static image data is permitted, and 
wherein the data providing apparatus restruc- 
tures the video image data or the still image 
data to provide the restructured video image 
data or the restructured still image data to the 
printer. 



30 42. A static image printout system comprising: 
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44. The static image printout system according to claim 

42, wherein the data providing apparatus and the 
printer each comprises an interface respectively for 
sending and alternatively for receiving the restruc- 
tured video image data or the restructured still 5 
image data to which the information of the print 
control descriptor is added. 

45. The static image printout system according to claim 

43, wherein a copy control descriptor as information 10 
for distinguishing whether or not copying of the 
video image data or the still image data is permitted 

is added to the video image data or still image data. 

46. The static image printout system according to claim 75 

45, wherein the copy control descriptor comprises a 
copy permission number permitting a predeter- 
mined number of copies of the video image data or 
the still image data. 

20 

47. The static image printout system according to claim 

46, wherein the copy permission number is 
decreased when the video image data or the still 
image data is copied. 

25 

48. The static image printout system according to claim 
43, wherein the print permitting information is 
rewritten to prohibit printing when the print permis- 
sion number is decreased to zero. 

30 

49. The static image printout system according to claim 
48, wherein the print permission number corre- 
sponds to a maximum number of static image print- 
outs that are available, wherein the print permission 
number is decreased by each static image printout, 35 
and wherein an error signal is provided when the 
print permission number attempts to exceed the 
maximum number of static image printouts. 

50. The static image printout system according to claim 40 
42, wherein the video image data comprises MPEG 
data. 

51. The static image printout system according to claim 

42, further comprising a central processor having a 45 
memory, wherein the print permitting information 
and the print permission number are stored in the 
memory. 
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